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he Multi-Ethnic
tudy of Atherosclerosis
MESA) and Myocardial Function
here Is the Boundary
etween Risk Factor and Disease?*
athaniel Reichek, MD, FACC, FAHA
oslyn, New York
n this issue of the Journal, Rosen et al. (1) report the
elationship between segmental myocardial function and
ardiovascular risk factors in a multiethnic population with
o symptoms or history of cardiovascular disease, drawn
rom the larger population in the Multi-Ethnic Study of
therosclerosis (MESA). The results demonstrate apparent
egional myocardial dysfunction in subjects with the cardio-
ascular risk factors of diastolic hypertension and/or smok-
ng despite the absence of clinically manifest disease. These
ovel observations challenge the very structure of conven-
ional clinical reasoning about the distinction between risk
actor and disease. There are no precedents for such findings
nd, at first look, no established mechanisms that explain
hem.
See page 1150
The authors used cardiac magnetic resonance imaging
issue tagging (spatial modulation of magnetization
SPAMM] tagging with harmonic phase analysis) to exam-
ne segmental function in over 1,100 MESA subjects.
hile little known in the clinical community, magnetic
esonance imaging tissue tagging, originally developed by
erhouni et al. (2), and the SPAMM version thereof,
eveloped by Axel et al. (3), remain our most effective
ethods for assessment of segmental myocardial contrac-
ion or, in engineering mechanics terms, myocardial defor-
ation and rigid body motion. The harmonic phase tech-
ique has recently made analysis of the resultant tagged
mages automated, fast, and efficient, so that the method
an be applied much more widely than in the past (4). These
ESA results are the first fruits of this advance in data
nalysis and the largest study by far performed with tissue
agging. The principal variable evaluated was circumferen-
ial strain, the shortening of the myocardium in the circum-
erential direction, which is the orientation of most left
*Editorials published in the Journal of the American College of Cardiology reflect the
iews of the authors and do not necessarily represent the views of JACC or the
merican College of Cardiology.
From the Research and Education Department, St. Francis Hospital-The Hearto
enter, and the Division of Cardiology and Department of Biomedical Engineering,
tony Brook University, Stony Brook, New York.entricular myocardial fibers, particularly in the midwall.
ircumferential strain was evaluated by vascular territory
sing short-axis images of myocardial segments attributed
o the left anterior descending, circumflex, and right coro-
ary perfusion territories. The authors found overall that
ircumferential strain was reduced in subjects with diastolic
ypertension relative to normotensive subjects after adjust-
ent for age, gender, calcium score, and other variables, but
ot in those with borderline systolic or isolated systolic
ypertension. Similarly, current cigarette smoking was as-
ociated with reduced strain, and there was a dose–response
elationship to pack-years smoked. Diabetes and lipid ab-
ormalities had no demonstrable effects. Within the overall
ata, some ethnic differences were observed between non-
ispanic and Hispanic whites and African-American and
hinese subjects.
The authors are eager to relate their findings to coronary
rtery disease but are appropriately cautious in discussing
ossible explanations for these results, given the lack of
echanistic data. However, the reader also must ask what
nown mechanisms could account for these findings.
riefly, there are two possibilities: 1) an admixture of
linically unrecognized overt coronary disease in the popu-
ation. In such subjects, segmental myocardial function
ight be reduced by the usual pathways of stunning,
ibernation or infarction; and 2) direct effects of known
arly cardiovascular adaptations to hypertension and smok-
ng. Clearly, an admixture in the population of a small
umber of subjects with clinically unrecognized coronary
isease with resultant segmental dysfunction could have
roduced the results reported in pooled data. The authors
ote that only 2% of subjects had abnormal Q waves on
lectrocardiogram, and believe these are too few to account
or the findings. In addition, they found no correlation
etween calcium score and circumferential strain reduction.
owever, abnormal Q waves are an insensitive marker for
oronary stenoses, and calcium score reflects atherosclerosis
urden, not stenosis per se. Thus, the possibility of an
dmixture of subjects with clinically significant myocardial
isease cannot be excluded. A critical piece of evidence in
his regard would be the distribution of circumferential
train values in the population by segment. If an admixture
f unrecognized but overtly diseased myocardial segments
xplains the results, there should be more than one peak in
he prevalence distribution across the range of circumferen-
ial strain values. Unfortunately, this information is not
rovided.
What about the alternative of direct risk factor effects on
yocardial function? It has long been known from experi-
ental models that adaptive myocardial changes to myo-
ardial pressure overload begin early and result in changes in
yocyte metabolism, calcium handling, and contractile
rotein performance, all of which lead to reduced fiber
hortening. These alterations begin before the development
f overt hypertrophy (5). Overt reduction of circumferential
s
(
w
e
s
f
e
a
b
a
h
s
c
t
c
r
s
t
p
t
a
u
i
w
k
f
a
m
t
f
T
r
t
e
H
r
n
a
a
R
D
H
1
R
1
1160 Reichek JACC Vol. 47, No. 6, 2006
Editorial Comment March 21, 2006:1159–60hortening in mild hypertensive left ventricular hypertrophy
by imaging, not electrocardiography) in human subjects
ithout clinical cardiovascular disease who have normal
jection fraction has also been shown previously (6). Pre-
umably mild hypertrophy offsets reduced intramyocardial
unction and keeps endocardial excursion and chamber
jection fraction normal in this setting. In the present study,
djustment for left ventricular mass reduced the association
etween blood pressure and circumferential strain, but we
re not told how many subjects actually had left ventricular
ypertrophy or concentric remodeling. The fact that dia-
tolic hypertension rather than systolic was the closest
orrelate of reduced strain may simply reflect the fact that
hose with diastolic hypertension also had higher or more
onsistently elevated systolic pressures. Thus there is strong
eason to suspect that early myocardial adaptation to pres-
ure overload in hypertensives, with or without overt hyper-
rophy, accounts for this association between diastolic hy-
ertension and reduced strain. It should also be noted that
he population limits of normal left ventricular mass index
re sufficiently wide so that early hypertrophy in an individ-
al subject, with an increase in left ventricular mass in that
ndividual, could occur with left ventricular mass remaining
ithin overall normal population limits.
The findings with regard to smoking may also relate to
nown effects of smoking on endothelial and microvascular
unction even in the absence of overt clinical effects of
therosclerosis (7–10). These could result in mildly reduced
yocardial perfusion and perfusion reserve. Evidence exists
hat even in normal myocardium at rest local myocardial
unction is closely matched to variations in perfusion (10).
hus, despite the absence of overt ischemia, mildly reduced
egional function could result from reductions in perfusion
hat do not cause overt ischemia.
Well, which is the answer? Occult disease or risk factor
ffects? The ball is in the MESA investigators’ court.
opefully, further examination of the data in this study,eporting of the myocardial stress perfusion magnetic reso-
ance imaging studies also done in a MESA subset, and
dditional longitudinal follow-up data will provide the
nswer in due course.
eprint requests and correspondence: Dr. Nathaniel Reichek,
eMatteis Center, Research & Education Foundation, St. Francis
ospital, 100 Port Washington Boulevard, Roslyn, New York
1568. E-mail: Nathaniel.Reichek@chsli.org.
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